Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
I. Introduction: Sustaining Developing Asia's Growth Beyond the Global Crisis
Asia was fully preoccupied with overcoming the adverse impact of the global financial and economic crisis. The collapse of global trade brought about by the compression of demand in industrialized countries climaxed during the fourth quarter of 2008 and first quarter of 2009, with predictably dire consequences for the region's exports and growth. During those two quarters there were widespread concerns that the export-dependent region would suffer a deep and protracted recession. Fortunately, however, the region has staged a stunning V-shaped recovery that has surpassed all expectations. While the region's gross domestic product (GDP) growth rate slipped from an average of 8.83% during 2005-2007 to 6.6% in 2008 and further to 5.2% in 2009, it is projected to rebound strongly to 7.5% in 2010 and 7.3% in 2011. Understandably and appropriately, the overriding priority of developing Asian governments in 2008-2009 lay in mitigating the impact of the global crisis on domestic economic activity. The region's countries quickly and decisively implemented countercyclical fiscal and monetary stimulus programs to support aggregate demand in the face of plummeting exports and feeble private consumption and investment. As the crisis recedes and recovery gathers momentum, however, short-run output stabilization will give way to longrun output growth as the top priority of developing Asia's policy makers. It is true that there is no clear-cut dichotomy between short-run stabilization and long-run growth, and the former can pave the way for the latter. If developing Asia had suffered a much more pronounced impact from the global crisis, the region would have been in a far worse position for medium-term growth in the postcrisis period. Nevertheless, the distinction matters because short-run output fluctuations are more influenced by aggregate demand, whereas long-run growth depends more on supply-side factors that augment an economy's productive capacity. Therefore, policies that reduce short-term output volatility are targeted toward aggregate demand whereas policies that foster long-term growth are targeted toward boosting the supply of productive factors and their productivity. While developing Asia has surpassed all expectations in weathering and recovering from a once-in-a-lifetime external shock, the key question now becomes whether the region can sustain rapid growth beyond the recovery. That is, what are the major obstacles to longterm growth in the postcrisis world and what must the region do to successfully overcome them?
For developing Asia, sustaining growth in the medium and long run matters, and matters hugely for a number of reasons. Above all, for all its sustained rapid growth in the decades prior to the global crisis and its remarkable resilience during the global crisis, developing Asia remains by and large a poor region. The region remains home to two thirds of the world's poor despite the massive reduction of poverty that has accompanied the region's rapid growth. One has to remember the very low initial base (i.e., very low per capita income levels and correspondingly high poverty rates) from which the region began its economic ascent. There is undoubtedly an element of truth in the countless news headlines proclaiming the dawn of the Asian century, and a seismic shift in the global balance of economic power from the West to the East. However, such headlines should not detract from the fundamental fact that the region still lags far behind the industrialized countries in terms of living standards, and hundreds of millions of its citizens still live below the poverty line. Furthermore, there is no guarantee that the stellar growth of the precrisis period will automatically carry over into the postcrisis period. There is also an unfortunate tendency in the mass media to highlight GDP, e.g., "the People's Republic of China [PRC] set to become the world's second biggest economy", and neglect GDP per capita, which is much more relevant for living standards. In short, sustaining long-run growth in the postcrisis period is important both for lifting general living standards and making a further dent on still-widespread poverty.
Sustaining growth in the postcrisis world will be more challenging in many ways than in the precrisis world because the external environment is likely to be less benign. In particular, the global crisis could have far-reaching ramifications for the region's exportled growth paradigm. In striking contrast to most previous financial crises, the current global crisis originated in industrialized countries. As a result, the global crisis has hit industrialized countries much harder than developing countries and recovery has been noticeably quicker and more robust in the latter group of countries. This asymmetry marks a continuation and intensification of a gradual but secular rise in the relative importance of developing countries in the world economy. Part of the burden of unwinding the global current account imbalances that contributed to the global crisis will fall on the deficit countries, in particular the United States (US). The projected decline in US consumption and rise in US savings is desirable for global stability but will adversely affect developing Asia's export and growth prospects in the short run. Likewise, the general weakening of European economies reeling from fiscal problems does not bode well for their revival as dynamic markets for Asian exporters. The postcrisis world is also likely to be more volatile since industrialized countries-the bedrocks of stability prior to the crisis-have become potential sources of volatility since the crisis. Instability emanating from industrialized countries will have a proportionately bigger impact on global stability, as the 2008-2009 global crisis painfully illustrated.
As developing Asia's recovery consolidates and gains a firmer footing, medium-and long-run growth will reassert themselves as the region's top priorities. The global crisis has highlighted the feasibility and desirability of short-run output stabilization in the face of a severe external shock to a region unaccustomed to using fiscal and monetary policy for countercyclical purposes. However, over a longer time horizon, the still-low average per capita incomes and still-large poor population of the region means that medium-and long-run growth overshadow short run stability as the overall macroeconomic objective. An important question that arises in connection with maximizing the region's mediumand long-run growth is whether there needs to be a fundamental rethinking of the Asian growth model. What has made this question all the more relevant is the changes to the global economic environment, which may call for adjustments to the precrisis growth model. All in all, the global crisis provides an opportune time for taking stock of the region's sustained rapid growth in the precrisis period, as well as thinking about effective ways to cope with constraints to growth in the postcrisis period.
II. Toward a New Asian Growth Paradigm?
Many observers might find it puzzling as to why we are even posing the question of whether developing Asia needs a new model in order to sustain growth beyond the crisis. After all, the region has stood out for its sustained rapid growth, and had easily outperformed the rest of the world for decades. As a result of its strong fundamentals, developing Asia is also recovering more quickly and strongly than other regions and is leading the world out of recession. Therefore, it may seem an odd time to reexamine the appropriateness of Asia's time-tested growth model. Indeed many elements that contributed to the region's superior long-run performance in the precrisis period will continue to serve it well in the postcrisis period. For example, developing Asia's prudent fiscal and monetary policy laid the foundation for macroeconomic stability that enabled the region's firms and households to plan for the long term. Fiscal and monetary policies fostering macroeconomic stability will remain highly relevant for long-run growth in the postcrisis world. Another example of a timeless ingredient of the Asian miracles is openness to foreign trade and technology. An outward-looking growth strategy that reinforces the region's vital links with the outside world will continue to deliver huge benefits for the region's growth and welfare in the postcrisis period. High savings and investment rates that enabled a rapid build-up of the region's physical capital stock in the precrisis period will do so beyond the crisis as well. In short, many ingredients of the recipe for precrisis success remain valid for postcrisis success.
The one ingredient of the region's precrisis growth paradigm that has been called into question by the global crisis is the region's export-oriented growth. However, developing Asia's experience during the global crisis does not invalidate developing Asia's exportled growth strategy. Exports enabled Asian producers to overcome the limitations of small domestic markets and forced them to become more efficient in order to compete successfully in highly competitive foreign markets. What the global crisis highlights is not so much the risks of growing via integration into the world economy, but rather, the costs of neglecting the potential contribution of domestic demand to growth. To the extent that various structural distortions impede domestic demand and production for the domestic market, removing such distortions can provide the economy with an additional source of growth and dynamism (ADB 2009a). In fact, rebalancing Asia's growth toward domestic sources has become a policy priority in many Asian countries, most notably in the PRC. Rebalancing involves not only demand-side measures aimed at strengthening domestic demand (such as social protection) but also supply-side measures that boost industries and firms catering to domestic demand (such as services). A natural consequence of stronger domestic economies would be stronger intraregional trade that would enable regional countries to exploit hitherto underexploited gains from trade with their neighbors (ADB 2009b). Rebalancing and intraregional trade are thus two new and distinctive elements of the postcrisis Asian growth paradigm.
While a greater role for domestic demand and intra-Asian trade will be important elements of developing Asia's postcrisis economic landscape, in this paper we want to instead explore the supply side factors that have become more influential over a longer time horizon. In the long run, an economy's growth is determined primarily by supply side factors, in particular the accumulation of factors of production-capital and labor-and their productivity. Those factors are likely to overshadow the structure of demand as the determinants of developing Asia's long-run growth performance. There is a long-running debate on whether developing Asia's growth was driven by factor accumulation or productivity gains. The balance of evidence suggests that in the past the region's sustained rapid growth was driven primarily by factor accumulation. Yet there are good reasons to believe that the relative importance of productivity gains will rise in the postglobal crisis period. Above all, according to the law of diminishing marginal returns to capital, the high-savings, high-investment paradigm of the precrisis period will yield smaller benefits as the size of the physical capital stock increases. Many East and Southeast Asian countries have built up a large stock of physical capital as a result of their high-saving, high-investment growth pattern. In addition to a less benign external environment arising from weaker demand and greater volatility in industrialized countries, developing Asia also faces a number of homegrown structural shifts impinging upon the region's long-run growth. In particular, the region is in the midst of a rapid demographic transition toward older populations.
The most fundamental reason for taking a closer look at developing Asia's growth paradigm as we move into the postglobal crisis world is that the region's past success has fundamentally transformed it. Today's Asia is far different from yesterday's Asia. It should be emphasized that many of the elements of the Asian growth paradigm that had served the region well before the global crisis (for example, macroeconomic stability and openness to trade) will continue to serve it well beyond the crisis. The region did so well because it got many of the fundamentals "right" and there is no compelling reason to move away from those fundamentals. This means that some of the ingredients of Asia's spectacularly successful recipe for growth are less relevant for today's industrialized, middle-income Asia than they were for yesterday's agricultural, low-income Asia. In particular, productivity growth will become a relatively more important source of growth than reallocation of surplus rural labor and rapid accumulation of physical capital. The key to sustaining rapid growth beyond the global crisis thus lies in improving the productivity of labor and capital on a sustained basis.
Mapping out the region's future growth requires a basic understanding of the region's past growth. In this connection, the key question is "What have been the drivers of the region's growth in the past?" A related question is "Has the relative importance of the different growth drivers changed over time?" This evolution in the sources of growth over time holds telling clues about the likely sources of future growth. Above all, any shift in the relative importance of growth drivers-given that some drivers are becoming more important while other drivers are becoming less important-in the precrisis period can inform us about the likely structure and direction of growth in the postcrisis period. This, in turn, can inform policy makers about the major constraints to growth that have to be addressed and, more broadly, the kinds of policies that they need to put into place in order to sustain growth beyond the crisis. The next two sections describe the empirical analysis of developing Asia's growth drivers during 1992-2007, and report and discuss the main findings from the analysis.
III. Recent Patterns of Growth in Developing Asia: Growth Accounting
In this section, we examine recent patterns of growth in developing Asia. More specifically, we examine the relative importance of capital, labor, and total factor productivity (TFP) in explaining the region's economic growth during 1992-2007. As explained earlier, the two primary sources of growth are the accumulation of factors, i.e., growth in the quantity of capital and labor; and TFP growth. Although labor productivity growth, or the increase in output produced by one unit of labor, is also a widely used indicator of productivity, TFP growth is a more accurate indicator of productivity improvements since it indicates improvement in the efficiency in production, controlling for the contribution of all factors of production that are used. In addition, in the case of developing Asia, the key question regarding growth has always been the relative importance of capital accumulation versus productivity growth, and this can be better resolved by looking at TFP rather than labor productivity.
A. Empirical Framework and Data
The 12 The PRC is treated as a separate group in light of its size, exceptional growth, and unique structural characteristics. For comparative purposes, we also include the G5, which we divide into Japan and non-Asian G5, i.e., France, Germany, the United Kingdom, and the US. We divide our sample period (1992-2007) into three distinct subperiods with different structural characteristics:
(i) 1992-1997 marks the pre-Asian crisis period characterized by imbalances that brought about the crisis In calculating TFP growth, we assume a two-input neoclassical production function with constant returns to scale. TFP growth is calculated based on the following equation.
where Y is GDP, K is capital stock, and L is labor.
This basic formula uses a labor input without quality adjustment for human capital differences. The parameter α L is the output elasticity with respect to labor. In most growth accounting literature, it is common to assume competitive labor markets under which output elasticity with respect to labor is equal to the labor shares of GDP. Data on labor compensation is available in the National Accounts Statistics of the United Nations. However, for the 12 Asian economies in question, the data on labor compensation is available for only limited countries and for only limited periods. Therefore, we have chosen to produce TFP growth based on two different methods. First, we have calculated labor shares for the Asian economies with labor compensation data. For the countries without labor share data, we have borrowed and applied those of the Asian economies with labor share data. Second, we followed the study of Fischer (1993) and have assumed a common labor share to be 0.6.
Labor is usually considered to be augmented by enhancements in human capital. Since formal education is a major source of human capital enhancement, we incorporate average educational attainment years of the population (h) of each country to augment labor.
Here, we consider two types of labor quality adjustments. First, labor (L) is linearly adjusted by human capital (h): hL. The TFP growth estimates is calculated based on the following equation.
Second, labor is exponentially adjusted by human capital: exp(0.08*h)L. This adjustment method is taken from Barro and Lee (2010) . The TFP growth estimates is calculated based on the following equation.
B. Empirical Results
In this subsection, we report and discuss the results of the empirical analysis described in the preceding subsection. Table 1 reports the TFP estimates calculated for 1992-1997 on the basis of equation (1) without any adjustment for human capital. The first three rows of Table 1 report the average growth in output, capital, and labor during 1992-1997 for each of our country groups (four non-Asian G5 countries, Japan, four NIEs, the PRC, and seven ADEs). The next three rows report the respective contribution of capital, labor, and TFP to output growth under the assumption that labor share is equal to actual share of labor in national income. This assumption is denoted as C1. Contribution of capital is the percentage point of the output growth that is explained by the growth in capital (= (1α L )∆ln(K)). Contribution of labor is the percentage point of the output growth that is explained by the growth in labor (= α L ∆ln(L) ). Contribution of TFP is the percentage point of output growth (= ∆ln(y) ) that is explained by the TFP growth (= ∆ ln(TFP)). The next row reports the relative portion of output growth that is explained by the TFP growth (= ∆ln(TFP)/∆ln(y)). For example, for the non-Asian G5, since the contribution of TFP growth to output growth is 1.04% and output growth is 2.35%, the relative contribution of TFP growth is 44% (= 1.04/2.35). The next four rows report the results of the identical growth accounting exercise under an alternative assumption about the share of labor, which is assumed to be 0.6 as in Fischer (1993) . This alternative assumption is denoted as C2. Tables 2 and 3 The most striking result from Tables 1, 2, and 3 is that there has been a clear shift in the sources of growth from physical capital accumulation to TFP in ADEs. Prior to 2002, the expansion of the capital stock was the main source of output growth in the region, but after 2002, TFP growth accounted for a much larger share of growth. Throughout the entire sample period, the contribution of labor was minimal for all Asian economies. The contribution of TFP growth for the Asian economies is lower when actual labor shares are used, since their actual labor shares are typically less than 0.6. As a result, higher weights are applied to capital stock growth, which was very high. The relative contribution of TFP was lower than for the non-Asian G5 until 2002. However, estimates and contributions of TFP growth have increased significantly in the period 2002-2007 for the four NIEs and seven ADEs. The TFP growth estimates for the 11 Asian economies for this subperiod are even higher than those of the non-Asian G5. The estimates and contribution of the PRC's TFP growth are strongly positive throughout the entire sample period, showing a very different pattern compared to those of the Asian economies at a similar developmental stage. (2) and (3) to adjust labor for human capital. In addition to the average growth in output, capital, and labor during 1992-1997, we also report the average growth in the two alternative definitions of human capital: human1 = h and human2 = exp(0.08*h).
We report the contribution of capital, labor, TFP, and human capital to output growth. The contribution of human capital is the percentage point of output growth (= ∆ln(y)) that is explained by the growth in human1 (= α L ∆ln(human1)) and human2 (= α L ∆ln(human2)). C3 denotes the results for linearly adjusting labor for human capital (human1) while C4 denotes the results for exponential adjustment (human2).
Tables 5 and 6 report the results of the identical growth accounting exercise for 1997-2002 and 2002-2007, respectively . Labor shares are assumed to be 0.60 in all three tables. Most other growth accounting studies for Asian economies look at the pre-1990 period. Collins and Bosworth (1997) performed growth accounting for 1960-1994 period, but this still does not overlap much with our sample period. Their sample included three NIEs and four Association of Southeast Asian (ASEAN) countries. Other studies include Young (1994 and 1995) and World Bank (1993), both of which look at four NIEs and three ASEAN countries. Interestingly and significantly, previous growth accounting studies based on the pre-1990 period have found that capital accumulation, or more broadly, input-based growth, was the main source of growth in Asian economies. Our study finds that this growth pattern continued up to 2002, but TFP growth emerged as a relatively more important growth driver since then. Taken together, the evidence from our study and existing studies suggests that factor accumulation, in particular capital accumulation, drove the region's growth for an extended period of time but the growth paradigm is recently shifting toward one in which productivity plays a bigger role.
The consistently large size of the PRC's TFP estimate and its large influence on output growth is something of a puzzle in light of the widespread perception that high savings and high investment underlie the country's exceptionally rapid growth. There are a number of possible explanations for our finding of an oversized role of TFP growth in the PRC's growth. First, capital stock may be underestimated, in which case TFP growth will be overestimated. Second, the PRC's huge TFP growth may reflect to extensive, economywide reallocation of resources from low-productivity areas to high-productivity sectors, i.e., from rural to urban, from agriculture to manufacturing. However, this type of reallocation of resources across sectors also happened in the Republic of Korea and other Asian countries in the 1970s and 1980s, but these countries did not experience such spectacular TFP gains. A third explanation has to do with the PRC's transition from a centrally planned economy to a market-oriented economy, and the consequent removal of pricing and other distortions. According to this view, the jump in TFP is a consequence of getting prices right, establishing private property rights, opening up to foreign trade, and other efficiency-promoting structural changes.
To sum up the results of our growth accounting exercise, which sought to assess the relative importance of capital, labor, and TFP in developing Asia's economic growth during 1992-2007, the source of growth seems to be shifting from capital accumulation to TFP growth since 2002. Prior to 2002, capital accumulation was the dominant source of growth prior to 2002, and this result is consistent with the evidence from the existing literature. While the existing literature looks largely at data prior to 1990, our evidence indicates that the capital-led pattern of growth persisted until 2002. Our central finding that the emergence of TFP growth is an important source of growth since 2002 holds for both NIEs and developing countries. Furthermore, the finding is robust and consistent across different specifications, including different adjustments for human capital. Overall our evidence suggests that fostering TFP growth holds the key to sustaining the region's growth, although capital accumulation will continue to contribute substantially.
IV. Explaining Output Growth and TFP Growth: Estimation of Growth Equations
In this section, we attempt to explain output growth and TFP growth through a number of explanatory variables widely used in the standard empirical literature on growth.
The growth accounting exercise of the previous section attributed economic growth to two broad sources-growth in the supply of productive factors and TFP growth. In this section, we incorporate a much larger number of explanatory variables in order to identify more specific sources of growth. Following most of the literature, we define output growth as the growth rate of GDP per worker. In light of our key finding of the growing importance of TFP growth in output growth in developing Asia since 2002, we also seek to explain TFP growth, estimated in the previous section, with the same set of explanatory variables. Therefore, we look at two dependent variables, output growth and TFP growth. The explanatory variables include growth of capital stock per worker, per capita GDP relative to the US to incorporate the catch-up effect, life expectancy, human capital, population size, percentage of tropical area, openness, and inflation. Four additional explanatory variables are related to various aspects of governance, namely, government effectiveness, rule of law, control of corruption, and regulatory quality.
A. Empirical Framework and Data
The production function we use is basically the Cobb-Douglas specification. Human capital is assumed to improve the quality of labor exponentially: exp(0.08*h)L. The level of technology (A) depends on catch-up effect, human capital, and other countrycharacteristics. Human capital therefore affects output through two channels. It is a factor of production and also a contributor to the technological level.
human capital, other determinants)
In order to identify determinants of the per worker GDP and TFP growth, we adopt the following empirical models from Bosworth and Collins (2003) based on conditional convergence theory (or catch-up effect): a country with a low initial income per capita relative to its own long-run (or steady-state) potential level of income per capita will grow faster than a country that is already closer to its long-run potential level of output per capita. In their study, catch-up effect, openness, geographical factors, and institutional quality are shown to be influential in GDP and TFP growth.
Studies such as Benhabib and Spiegel (1994) ; Dinopoulos and Thompson (2000) ; Bils and Klenow (2000) ; and Sachs, Radelet, and Lee (2001) have adopted models where "level of human capital" influences productivity growth. Thus, we have augmented the model to additionally reflect the role of human capital level in determining the per worker GDP growth and TFP growth. We will use a comprehensive international country-level panel data to estimate the main determinants. The specification is as follows:
where Y = output, L = labor, K = capital sock, Y i0 = country i's initial per capita income, Y US0 = the US's initial per capita income, human = human capital, Z = vector of control variables, and dum yr is dummy variable for time periods.
The base model equation includes initial conditions such as initial income per capita (-) relative to the US level ( Y Y i0 us,0 ); educational attainment level (human) as the level of human capital; and other potential determinants. The latter includes the following variables: (i) initial life expectancy relative to the initial health condition and initial population of the US; (ii) trade instrument such as openness variable from Penn-World Tables (PWT); (iii) geographical factor such as composite average of the number of frost days and tropical area; (iv) policy variables such as inflation rates and current account balance relative to GDP; and (v) institutional factors such as rule of law, government effectiveness, control of corruption, or regulatory quality. We also include time period dummies for the first two 5-year periods (1992-1997 and 1997-2002) . The only difference between the equation for output per worker growth and TFP growth is that the former includes capital stock per worker as an explanatory variable.
We use an unbalanced international country-level panel data set from 1992 to 2007. 1 The data set includes 125 developing and developed countries. 2 Appendix 1 lists the countries in our sample. Appendix 2 shows the definitions of all dependent and independent variables, along with their data sources. Since the annual variation of TFP growth is usually governed by noise, we construct a "5-year interval data set" consisting of average or initial values of variables from each 5-year, nonoverlapping interval within the full sample. 3 Initial values of each respective interval are considered for the variables representing initial conditions such as initial income per capita relative to the US level, initial life expectancy relative to the US, and initial population. To control for the omitted time effect of each 5-year interval, panel regression with period-fixed effect is performed on the 5-year interval panel data set. Table 7 reports the results of regressing the 5-year average growth rate of output per worker on the explanatory variables. The following explanatory variables seemed to be significant: growth in capital stock per worker (mdkkl); initial conditions: log of the per capita GDP relative to that of the US in the initial year of each respective 5-year interval (catch-up effect, lny_us); initial population size (lnpop); human capital: 5-year averages of educational attainment level (mhuman); geographical factor: percentage tropical area (mtropic); openness: log of openness index from PWT (mopenc); and government effectiveness (from World Bank, World Governance Indicator, mgoveff). Growth in capital stock per worker, population size, human capital, openness, and government effectiveness positively contributed to the growth in GDP per worker. Lower initial per capita GDP relative to the US and relatively small tropical area also had a positive effect. Variables that were not significant were life expectancy, inflation rate, and current account balance relative to GDP. Table 7 by incorporating four different indicators of governance indicators-rule of law, government effectiveness, control of corruption, regulatory quality-into the growth regression. Among the four governance indicators, government effectiveness and control of corruption were shown to be significant in the regression. Model 6 includes two interaction terms: mgoveff_a (= mgoveff * dummy_ asia12) to gauge the differential impact of government effectiveness for ADEs and mgoveff_o (= mgoveff * dummy_oecd) to do the same for economies of the Organisation for Economic Co-operation and Development (OECD). In Model 6, the coefficient for the mgoveff rises and the coefficient for interaction term with OECD dummy is significantly negative. This implies that the government effectiveness is more important in GDP growth per worker for the non-OECD (developing) economies. -0.010*** -0.010*** -0.010*** -0.010*** -0.010*** -0.010*** (-3.194) (-3.235) (-3.286) (-3.321) (-3.367) (-3.485) Constant -0.083*** -0.080*** -0.083*** -0.082*** -0.077*** -0.068*** (-3.634) (-3 To sum up our empirical evidence for GDP per worker growth regressions, the following results were robust. The level of human capital was found to contribute to growth. Furthermore, growth is higher when the country is more open in terms of trade. Government effectiveness also contributes to growth. Nontropical countries and countries with larger populations grow faster. There is some evidence of convergence, or the catch-up effect. Among four different measures of governance indicators (rule of law, government effectiveness, control of corruption, regulatory quality) government effectiveness and control of corruption were shown to be significant in the regression. Finally, the role of government effectiveness was greater for the non-OECD countries
B. Empirical Results: Output per Worker Growth Equation Estimation

C. Empirical Results: TFP Growth Equation Estimation
Output per worker can be decomposed into growth in capital stock per worker and TFP growth. TFP growth is of particular interest to us since the growth accounting analysis in Section III indicated that its relative importance as a source of growth was rising. Table 9 reports the results of regressing the 5-year average growth rate of output per worker on the explanatory variables. The following explanatory variables seemed to be significant Human capital, openness, and government effectiveness positively contributed to TFP growth. A lower initial per capita GDP relative to the US and a relatively smaller tropical area also had a positive effect. Variables that were not significant were life expectancy, population size, inflation rate, and current account balance relative to GDP.
In Table 10 , we investigate whether determinants that have shown significance in Table 9 have differential impact in three different groups of countries: OECD, 12 Asian countries, and the rest of the world. We will consider interaction terms for three variables: human capital (mhuman), openness (mopenc), and government effectiveness (mgoveff). Model 2 includes the following interaction terms: mhuman_a (= mhuman * dummy_asia12) and mhuman_o (= mhuman * dummy_oecd). In Model 2, the coefficient for mhuman_a is positive and significant, but mhuman_o is not significant. These interaction terms are additive to mhuman. This implies that the role of human capital is greater in the 12 Asian economies than in other countries. Model 3 includes the following interaction terms: mopenc_a (= mopenc * dummy_asia12) and mopenc_o (= mopenc * dummy_oecd). In Model 3, the coefficient for mopenc_a is positive and significant, but mopenc_o is not significant. These interaction terms are additive to mopenc. This implies that the role of openness is greater in the 12 Asian economies than other countries. Model 4 includes the following interaction terms: mgoveff_a (= mgoveff * dummy_asia12) and mgoveff_o (= mgoveff * dummy_oecd). In Model 4, the coefficient for mgoveff_a is not significant, but mgoveff_o is not negatively significant. These interaction terms are additive to mgoveff. This implies that the role of government effectiveness is greater for the non-OECD economies compared to the OECD economies. Model 5 includes all interaction terms considered in Models 2-4. In Model 5, the differential effects that we saw in Models 2-4 all disappear. This may be due to multicolinearity problem due to inclusion of so many interaction terms. To sum up our empirical evidence for TFP growth regressions, human capital and openness seem to have a positive significant effect on TFP growth. Government effectiveness also seems to benefit TFP growth. Taken together, these results indicate that countries that invest more in human capital have higher levels of integration into the world economy, enjoy stronger governance, and have institutions that will enjoy more rapid TFP growth. We also find that favorable geography has a positive effect on TFP growth. Our results lend support to convergence or the catch-up effect. Interestingly, we find that human capital and openness play a bigger role in the TFP growth in the 12 Asian countries than elsewhere. The role of government effectiveness was larger for non-OECD countries, which implies that governance matters more for TFP growth in developing countries than in developed countries.
V. Concluding Observations and Policy Implications
The single most interesting and significant finding emerging from our empirical analysis is that the primary source of developing Asia's economic growth is shifting from accumulation of physical capital to TFP growth. This is consistent with the region's transition from a low-income, capital-deficient region to an increasingly middle-income, capital-abundant region, and hence the setting in of diminishing marginal returns to capital. Our evidence is hardly definitive and subject to the usual criticism about the inadequacy of using residuals, i.e., output growth that cannot be explained by capital and labor, to measure productivity growth. The inclusion of the Asian crisis period is also problematic since the contraction of output that occurred heavily influences and distorts the results. Nevertheless, our evidence is largely consistent with the empirical literature on developing Asia's growth, which finds that capital accumulation drove the region's growth prior to 1990. According to our evidence, this pattern of growth continued until around 2002. Our empirical evidence suggests that there has been a major structural shift in the pattern of developing Asia's economic growth around 2002. More specifically, we find that TFP begins to play a much larger role in the region's growth. The primary policy implication arising from our main finding-the growing relative importance of TFP growth in developing Asia's economic growth-is that governments around the region should more forcefully pursue policies that foster higher productivity. Given that the source of the region's economic growth is shifting from factor accumulation to productivity growth, policies that promote the productivity of all inputs will hold the key to sustaining growth beyond the global crisis. Total factor productivity growth consists of two components, technological progress (TP) and technical efficiency change (TEC). TEC refers to narrowing the gap between potential and actual output or, equivalently, moving from inside the production frontier toward the frontier. For example, at a micro level, better management enables a firm to be more productive with the same level of inputs and technology. An economywide example is more flexible labor markets, which result in a more efficient allocation of labor across firms and industries. On the other hand, TP refers to shifting out of the production frontier due to technological innovation. For the more advanced countries, technological progress will involve investment in research and development (R&D) and knowledge-creating activities. For the less advanced economies, TP will largely involve the adoption of new and existing technologies created by countries closer to the world technology frontier.
There are a number of specific areas in which developing Asia's governments can foster higher productivity. For example, better transport, communication, energy, and other infrastructure improve the productivity of all firms and industries. Although some parts of the region's infrastructure are among the best in the world, the region's very success is creating new demands for more and better infrastructure. It is estimated that between 2010 and 2020, developing Asia needs to invest a staggering total of US$8 trillion in infrastructure. Another area where effective policies are required to foster productivity growth is human capital. While developing Asia has traditionally invested heavily in education, the region has to do a better job of producing workers with the "right" skills needed by employers. Shortage of skills in key areas can become a bottleneck to growth. For example, for all the success in its world-class, export-oriented information technology (IT) services sector and its large and growing army of university graduates, one of the key constraints to further growth of the sector is the shortage of workers with the required skills. A third area relevant for speeding up developing Asia's transition to productivity-led growth is financial development. While the region's financial systems have become noticeably stronger and more efficient since the Asian crisis, they still lag behind the region's dynamic, world-class manufacturing sector. Yet sustaining growth postcrisis will depend more on the efficiency of investment and less on the quantity of investment, which means that financial systems will have to do a better job of allocating capital to its most productive uses. A fourth area for promoting productivity is international trade and, more generally, openness. Developing Asia's remarkable economic success in the past closely paralleled its growing integration into the world economy. In addition to static welfare gains based on comparative advantage, trade delivers substantial dynamic efficiency gains. In particular, globalization forces firms and industries to raise their game to survive competition in both domestic and foreign markets.
At a broader level, our empirical evidence strongly reconfirms the relevance of supplyside factors for developing Asia's medium-and long-term growth. The explanatory supply-side variables drawn from the standard empirical literature do a reasonably good job of explaining growth in a panel of 125 countries during 1992-2007. Interestingly and significantly, we find that human capital and economic openness, both of which were significant, played an especially significant role in the growth of developing Asian countries. This makes sense in light of the region's traditional high priority on investment and outward-looking export-oriented growth strategy. The overarching implication for policy makers is that supply-side policies that augment productive capacity by fostering higher productivity will be vital for sustaining developing Asia's future growth in the postcrisis period. More robust domestic demand and intra-Asian trade can help absorb the additional output.
Developing Asia has recovered from the global crisis with remarkable speed and vigor. Despite the region's robust recovery and its track record of superior sustained growth performance in the pre-global crisis period, now is a good time to take stock of Asia's medium-and long-term growth and policies for growth for at least a couple of reasons. First, the postcrisis world is likely to present a less benign global environment. Second, and much more fundamentally, some of the ingredients appropriate for yesterday's Asia will be less relevant for today's Asia, because the region's very success has transformed it from a low-income, capital-deficient region to a middle-income capital-abundant region.
In particular, for the region as a whole, the source of growth will shift further from factor accumulation to TFP growth, a trend that has already begun according to our empirical analysis. Therefore, supply-side policies that promote productivity growth hold the key to sustaining the region's medium-and long-term growth. 
